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Materials and methods

SUBJECTS AND EXPOSURE
The study covered the workers at a plant where some The relations between concentrations ofparticular constituents-namely, Fe, Mn, Ni, and Cr-and concentration of fumes are presented in the form of correlation coefficients and regressions of the type y = a + bx in particular plants (fig 1) and graphically in the form ofsimplified lines ofthe type y = kx + k for all plants (fig 4) . A low correlation coefficient and lack of linear dependence were obtained for total Cr in plant C (welders and their assistants together; fig 2) . Figure  4 presents graphically the relation between concentrations obtained for all plants (disregarding welders' assistants from plant C). Total Cr concentration with regard to fumes was characterised by a high correlation coefficient (r= 0 89).
The results obtained from regression lines (n= 59, p = 005) have facilitated calculation of the mean content of particular elements in fumes (table 2) .
Similar relations were determined for concentrations of particular Cr forms with regard to fume concentration in all plants tested. Figure 5 presents these graphically. Table 3 shows the mean content (%) of particular Cr forms in the fumes. This was determined from regression lines y = kx + k. Participation ofparticular Cr forms in relation to total Cr was determined in the same way ( fig 6, table 4) . The relations presented indicate that participation of particular Cr forms compared with total Cr content in all samples determined (samples exceeding the sensitivity of the method) was similar (table 4) Our studies, performed in detail for the first time in Polish industry, indicated that the TWA ( Also, the presence of some other processes applied in the vicinity affects the chemical composition of the background: under certain conditions, the background may significantly affect the fumes collected in the breathing zone, although usually the background concentration of fumes measured with stationary samplers constitutes about one tenth of that found in the breathing zone.6 17 Relations exist between concentrations of elements in fumes and distance from the welding area. The results of our studies indicate that MMA/SS fumes and their elements are usually more concentrated in Table 2 the breathing zone than in the workplaces.'5 The individual samples may contain higher percentages of Cr and Mn compared with the stationary samples but a lower Fe percentage. '5 17 The data published by the International Agency for Research on Cancer' show that evaluation of occupational exposure to fumes under some determined conditions can be estimated by combining information on the elemental abundance of the aerosol as determined from a chemical analysis of welding fumes produced in the laboratory under controlled conditions,'8 and the total aerosol concentration expected on the basis of measurements in the workplace. The disadvantage of this technique, however, is that the actual composition of specific welding fumes cannot be determined.
Although the average percentage of elements in MMA/SS welding fumes found in our study (table 3) is similar to the percentage reported by some other authors (Cr 2-9-2; Ni 0-2-3-3; Fe 3-3-15-9; Mn 1-4-14%),' 'l" mean statistical values of particular elements in the welders' breathing zone do not form a real picture of exposure.
The data presented (fig 3) indicate that different conditions at the workplace may result in variations in the chemical composition of the fumes. Therefore, fig 7) . Confidence intervals in parentheses. *Number of measurements above detection limit. individual measurements in the breathing zone of welders during a shift are absolutely necessary to determine the risk of exposure. In recent studies29 considerable attention has been paid to the oxidation state of Cr in welding fumes, and it has always been taken into account in our previous"5 and current studies. In most studies on MMA/SS fumes, the concentration of Cr VI (mostly water soluble) ranged from 0-025 to 1550 mg/mi3.2 9 10 22 In our studies, the occurrence of high concentra- In our study, however, we found that insoluble Cr VI content in welding fumes varied from 0 1 to 1-2%, in dust with an average 0 3%.
The data on the insoluble Cr VI content in MMA/ SS welding fumes, especially in industry, have been a subject of discussion. Taking into account the fact that Cr VI has been considered to be a human carcinogen,2 no safe level for Cr VI can be recommended. It seems that its occurrence in fumes even at a concentration less than 0-005-0842 mg/m3 may create a serious health risk (fig 2, table 5 ). 
